Increased excitability and molecular changes in adult rats after a febrile seizure.
Both early life inflammation and prolonged febrile seizures have been associated with increased excitation in the adult brain. We hypothesized this may be due in part to changes in the cation-chloride cotransporter system. Rat pups received saline or lipopolysaccharide/kainic acid (LPS/KA) resulting in inflammation, followed by a behavioral febrile seizure (FS) in approximately 50% of rats. Adult animals from the saline, inflammation, or inflammation + FS groups underwent the following: (1) in vitro electrophysiologic studies; (2) Western blotting or polymerase chain reaction; or (3) application of the Na-K-Cl cotransporter 1 (NKCC1) blocker bumetanide to determine its effect on reversing increased excitability in vitro. The inflammation and inflammation + FS groups demonstrated increased excitability in vitro and increased hippocampal protein expression of NR2B and GABAA α5 receptor subunits and mRNA expression of NKCC1. The inflammation + FS group also had decreased protein expression of GluR2 and GABAA α1 receptor subunits and mRNA and protein expression of KCC2. Bumetanide decreased in vitro 4-aminopyridine-induced inter-ictal activity in the inflammation and inflammation + FS groups. The results demonstrate early-life inflammation with or without a behavioral FS can lead to long-lasting molecular changes and increased excitability in the adult rat hippocampus, although some changes are more extensive when inflammation is accompanied by behavioral seizure activity. Bumetanide is effective in reversing increased excitability in vitro, providing evidence for a causal role for cation-chloride cotransporters and suggesting this drug may prove useful for treating epilepsy that develops after a FS.